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[0005] In Japanese Patent Application Laid-Open No. H3- 
230767, there is also disclosed a method in which a voltage 

10 vector outside a relevant range is forcibly output by 
providing a constant control cycle, and thereafter the 
voltage vector outside the relevant range is corrected. 
The correction of the voltage vector, however, requires an 
additional modulation operation, which involves a 

15 significant change in the modulation method. An object of 
the present invention is to provide a PWM inverter 
apparatus, which uses the conventional two-phase modulation 
method or the conventional three-phase modulation method, 
being configured to ensure that the voltage vector duration 

20 is easily set to be longer than a minimum setting time with 
reference to a conversion table prepared beforehand without 
a significant change in the modulation method, and capable 
of detecting a current whenever a voltage vector is output 
without using a high-performance microcomputer, and also to 

25 provide a current detecting method of the PWM inverter 
apparatus . 
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Si:, 

& u ffiBzm^m&mm & t> *> fuiattBE^f b >vnwm 20 

^ST-JO»*ixfc«E^ Wl/#^l$P E g£';-ir-y bT* 
B?!2g'J\^!$PJW±<Z>t§i§i\ HfIi3S'Jvffi^Wfffl«.±-r 



&?mz.$titzm$m 1x1*2 tcisKwpwM-f > 
?z&omf&\stz.mmmi, 2, 3xtt4<z>ivnifi*: 

Buiaiam^isr*B3ffibfc4-[Hi©x-i' •yfv^ms* 
Miat^-mff <Dmsmm.ifim smti-ztztg. mmmn 

mssmnztitz^ v^>r&m$m&mmm'bm%.m 
&ztimi*fttt>vm&im$?&*mt> b, 

P^^miiBS'JNBS^KP^^©^^ tulBmffi^^ 



r * <fc omf&ztitim&m. 6 xtt 7 cias© p wm-t > 

* fc ftP^ =fc ») *> ft < £ 5 <fc o 85£ £ n s c £ &$m. £ T 

7X{£8©i^rft*>£IBfc©PWM'r >M 10 

[I$®10] BufBiSsSSigiC^Ts iiPWM-f. 
JUCfEScOPWlVH >M— *gg. 

1 OtK«®PWM-f , 

'3fc**«Srr*il#H 1 0 tcl3^©PWM-f >;i-^g 

go 

[ife&a 13] PWM-f Wt-*£@^iS»SE<aieD^ 

B?IBmE^^ h;i/^RfP^i:Br«©g'J^l^^i:*Jt 
HjWE^»^ ^Kmff^^ h/i4$KR$IB£8Blt?-£>i 

^T-Jn^nfeSJE-^^ b>i/lSlM*iHi*y-fe3» a 
z.Tyyt^ so 
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JE^ b;i/^^p^6sf5iBg/jva^RfP^^}Scr)^, M 

mim 1 4 ] mm^ntzmm^ hjvmmistfim 

\mm(Do%7t/ zo>%m. m&m<?>m*.m£tz&m>ii 
mkumzttm^-C'tt^wrs. ^tbmi&£ntz&.m<?> 

•7&n-rzm#m 1 3 x1a 1 4 Ki3®©pwM-f 

im*m i6]- mra&*«EEA**s£8&**EE4i* 
imm<Do%7t/ zomm, wz.me>m*:m£fz&m^ 

^r-yrSttS^S l 3Xlil 4i;a3^©PWM-f 

msMmstih^sifr *> mjjztitzmm&mm^frzm^ 

Wt£. 

&m®.&ihi}-tz>&mw&.f8.^&£. 
ffiSd&m®.£ffism<£'mKm&m£&ttmisTX'( v?- 
>y^*->zftmTzitM^m£&mffi-rzpwMj 

mz j: QmBenm.wim^m£mmzmm£titzxj 

<DX>£fm&$cSbZ>X : ry7£, 

b5I2;W y^>^^p^i:Rff^«5Dg/jN^^i:*Jt 
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msd^^MEEa>m.mmi$,ifim *> mt> fe t mmmm 

rm^r£&m5&m.>^m&m?£jmc>iM>. ms&ms.^. 10 
[s*s 1 8 ] masm^tiit^ vrismsmrs 

SuESE^ b;i/£*?D^ b;ukt-££?^ 
^ft«v>*»*Hi 7fcBttz>PWM>f 

7**rT*»:fcffll 7X141 8fcBB©PWM-f>^- 
l«ffl®a-67r/3cO«llH. «tttt«>«*«Sfctt*/b 

1 7xii 1 8 £sb»<z>p wM-r 

[00 0 1] 
[0 0 0 2] 

twpt m*«»ET?&as««at (u«* 
vffl N wig) %mmT2>!&m&]bZo uc^ot s se^ 

-^^B^awHtmaE-bvitftRw-smfiR^ pw so 



[0 0 0 3] UfrU c:cDJ:-5ft«fiKT-ttffi*mEE^fii 

wm^ >A-^8tt-tt> Mnmn«*sfbar««c kt 

«*tfWWP3 - 2 3 0 7 6 7 *&«fc:IB»*iXTt^ 
[0 0 0 4] 

[^w^spaiujidkrsHwi] u*>u wbb 5 P3-2 

3 0 7 6 7^Sffi^lB^nfe«a5©HffiPWM-f >M 

-fiMW«T1IWIW»*«<r*k. Kfls**fc«9WraW 

fco Ifc^t, Stt©EfflPWM-f>M-^^It 

^e&Stf&^fca «©EfflPWM>f>;^ 

< fMBMSflFFS* 5 k V * o P^Mtf&o £0 
[0 0 0 5] ^i^p 3-23076 7 

;^*tiiE■r*»**»^l!*^^Tv^s. «be^» 
h;^«iE*tToS^^^fe^^itsi?^«k^ 

^K:^ra«tti^sqrtBK:-r^pwM>f 

[0 0 0 6] J 

#ms&. ±iB§w*^"r^t)CDT-$>t), pwm 

Hk. S9E«^a*fi^&ffi***tfc«8^ffi«^fr 
6«*«E«9*«fiSr*JB^«HE^R*ak. t5I3Ji 
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m^ms.^MmtitiM^xx^ 

«fc d &±)Ztitz&m(Dm<£mE.m^i>> * t> 

Esmn^mr-mm^iitzmm^ h)vnmm?s^ u * * 

;i/^l$P£#Bi]IBg'htS^I$F E gC3i bfc*>SA>£«;£ir 
EE'** h;i/«pi^B#^*s|5fBg/J^^^P^±©a^ b5 

Tii, mEE^ h;^^P^*S<-r^Ci:*SRrigi:^ 

t> pwM-f >^—*mm.o>%mm&*m?z> c t *»qiiB 
[0007] {fe©gi^©^H;3Jc&£PWM>r 

fcx ffijl3S^«i:8«il3ffi^mEES^<Ki:*ltSbTX'f 
??>^'i*->&K£j$ErsJfc«^Bl£«#URU busB 

«««EEaaft*«tfs s3i3ii^mEE5EfiR^giA»e)CDSia 
wm^mmm^fr e^titc «t t? HufBSMtfcm^fg t tm 

©S*«Ee9fr ^>«ff tc J; t) Bul3Jt^mEE©fiiffi«^ 

ICHrH i:3f^©S'J^^^F^ i: £i±J£ b> HufBg'J^Jt 
■MB* ?> felMB** <y^->* r J»«WIID3Wet>»&^ b3I3 
^^^^>^^P^$BB«-r5s3tt¥-©i:. msisS,m 



-r •v^v^^p^jcftiff-r-siDgi^i:. msm-^m 
&mt. msttamztitz^ y^^^p^a* iSfBg 

/J^^RFP^tjgUfc^g^S^-r-S^^Si:. buI3 
Pt3;fcigcDJ#£\ msims.^ h>i>*-ev<^t? wi/t-rs 

©$OT$bH £l£ S C i: ajm £ Z> „ 
[0 0 0 8] XmWizmz PWM-f >M-*£|gCD3»St 

v^>r'i*->*fcl$.-tZi£%t^m£&mtiiS-t2> pw 
M<>n-*liiggt;::fe^T. B5l3Jg^mEE^^C«fc. 
m*^tLfc«ffl©Jt^m£E^ t» SJE^^ b 

tc J; t) m*^#xfcSffl«)}i4rffiEE^ ?>SI©t: J: »)Ji^m 

mP^i:fl^^co^/J^iS^KFF^i:*J±t^U BUsBg/jN^ 
^P^J: t) *.I5IBmEE^^ h^mBMt^ ^ 
Sffi^^ h^^F^^sBlit-rs^^-vri;, B5sBsBfit 
*eT-sBttbfc^(iICD^E^^ b;Ht^P^&B3(lI©S 

40 siiiffiira^^fcmEE^^ hAmwm#Mrat4MR 

^fifP^t^bfe^g^^fl^-rs^^yT-i:, b5IBAP» 
^fifcmEE^^ h;i/}fi^B#P^ASB5a3g'jNi^^P^±© 
ti-Sv BuiBS'J^^B#P^W±T•fe^B^ilB^l^»^^^fcmEE 
^ h/l/J*K^lffl*tB*U BuiaDD^tvfcmEE^ h 
;i/^KFP^A J f5IBS'J>^^P^*®©^&. tuiBmEE^ 

©i'PtiSfiK^nfcPWM'f >^t-^^g®m^m^ 
ffic*3v^Ttt^ see^ \-)i>ftffimr3*m.<-rz>z£& 
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je^* hfrt.T&^tmtc&zmmiz&^x^ mutate** 
[0009] fo<DWj&omw\z&z> p wm-t >>^— 

>^^P^*S<-r^c:i:*5Rl|gi:^Ds fStfifcfctfc 
[0 0 10] 

[0011] «HSf5CD^SI 1 » 0 1 tt*ftHfc:fil*»K 
©JBjB 1 (DP WIYH ^KacoBSSWjsES^-r^D 
^0T-fc£ o 01£:feOT. *8£©ff#gl©PWNH 
W*— *»HHU £«*EfcfflfcbTffiS©iBSfMEEV 

wcm^m^eti&rs p wm-t wt— ^ 3 ^ 

PWMY >/\'-* 3©»»ffl»c86*i5«iSE*tftait*S« 



^/e^tpwiyh 3<D§*>r y^rmtt* 
[0012] mmm& 1 2 misi&tis 6. ji^m 

JtgtSl i«MS6ttPWM 
-f >M— * 3 CDm^kl^^m^t^e^A^^ 

7 6 (D^m^^mom^msm^m 

ffi^<i(i^mff^^B9-vx*^nso c<z>jg^m 
ff^35 9tc^v^ H*aa^2©^^br^-r 

fe&ss 8 ttas*=ftttft«5Ear#Tiuja5 1 1 \zmt>-r 

[0 0 13] £*<t\ *«Wt«SPWMY W*— 
TlttW-rSo PWM>T 3cDtb±r^^&ffi*$ 

n^§ta©tEvu, vv, vwii^n^etL tjecd^ 
<D8m*)<Dxj >^mjE^^ h;i/T-^-r 

£ ^ 2 CD £ a £ 7T/ 3 [ radj r^{£*g#|t & £ 6 0<Z>m 
EE^^h;Wl-V6i: s *4WD*&S4J*fcfcl^2-=> 

EffiPWM^f >M— ^©m^SP^mjE^'tf DTfe^ttSS 

[0 0 14] J^TCD^0JJC*3V>rii. MliVu = V 
d, Vv=0, Vw=0^?5:^iE^hM (1. 
0, 0) hiaut, ^tl^VUtS^ ^2^^5l^ 

(1, 0, 0) , V2 (1, 1, 0) , V3 (0, 1, 
0) , V4 (0, 1. 1) ; V5 (0, 0, 1) , V6 
(1, 0, 1) Tr&*o Sfc. -tfo^^ bMZVO 
(0, 0, 0) ^V7 (1, 1, 1) 0>2WmX'& 
£o ;CT\ VI, V3, V5^SS^hM V2, 
V4, V6S:f^^^ hfrtfemtZt:. PWM-OM 

V^T. Sfflffi^«BEJcJtbC©A^i«©4'i&SliWE4 1 ^ 
h bT*©rt«*}B^«EV**sfiHXV»aaR4«fl3 

[0015] *ic. Ji^mflEv**^mjE^>> h^** 



11 

l^*o H3JC^-T<fc-5^ A*2ftfcl§^mJBEV*#m 
E^hMl (1, 0, 0) ^V2 (1, 1, 0) 

13:t>%&r3A<Dm&V 1 (1, 0, 0) J:V2 (1, 10 
1, 0) £#PU -tfu^ h^ttvo (0, 0, 

o) MV7 (i, i, i) sasw-So o^b^fg^ 

h;W«KR£*U =*B*»D»^ttV 7-»V 2^V l-> 
VO^V l^V2->V7CDJigt:SBE^ WWfiWMrn 

So 

[0 0 16] ffi©KH*H»Tfei). 
{Hfgt-^ wi^gfft^ h;i/-Hfo^ 

h^l^fSS^^ b;u->^gc^>> h;i/-H£o^ 20 
h;i^-HBj»^ h;i/->-t?n^ b;i/CDj@K:jllR^ 

[0 0 17] 9 

j£gB7«3^T\ -^»§rfc£|g£TSPWM«9D& 

^710 1) ^frfrit^o S^«EEV*<Z>KB**!ft£-r 
SEBWEWStt, Ji^mffi^^ 9 tCA^ftfcSB 

m&m) Km (eba-bibf) vmszti*. 
[0018] m5&m^n&v*<DKm*m&-r2>&r£ 

fc* ^f>y71 2 0T?V«MERS«kWffl«Ega«fli 
frXttWffi«EI9«fiick D*»ixtt (V>w) , 

Jt8u*ft* 0 ^T77i2 ik:*jv>Th w^amas^M 

3& $ Uffl«BE»«« ( t5(ftWnH (W<U) . 7r^71 

2 2^n 0 ^f77i2 2m^s u*b«er 40 

« (U^V) \ A***i&ffl^«EV*©«ttlttKHA 

[0 0 19] — ^ 2 2fc;|3Vvt\ Ufgmff 

W««*svffi«JEia«fflJ:t)fi»titf (U<V) , A* 
*hfc»^«EV*ofiWattKIHBfc«»r*ns. * 

(W^U) N A**nfc«*«EV*CD««ttKIBCt so 
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[00 2 0] ^PBItC N ^t^7120 fcfcl^T VffimE 

w4§mss^faj:Dffi(tnii (v<w) % ^^712 
iSJma (w^u) N tctv^iz 4^fr-r^o ^ 

^7124 C*HT* UtamBE^ffl^ v*amEE^<i 
i&ffiEWtitt (U<V) . A*£nfcffii*«£EV*<E>M 
AtttEBD fc*MrSft* 0 — ^ Xr^71 2 4W3V* 

««EEtt«ttJ:t)i«»-na (u>v) v xxstuzmft 

«EV*<Z)««ttEIBEfc:*iJ»f*n*o Xf^7 
1 2 3lC:feVvC. WffiSEI^flWU4raff8«tt,fc t> 
ttttfttf (W<U) N AA*fifc»*«EV*©««Ht 

[0021] ±iacDJ:a^ A^j^n^ji^mflEv*<z) 

KHtfifcttSJiTH Elffl*9*«aH:»T-r*. ±fe<£>J; 
5fc«^*EV*<DEB«»*bfc«, 04^Lfc7 
D-ft-h©^r?'71 0 2t*V^Tx hu0<5DPWM 

ttttu En#Kfbbrv%tta^7'9n 0 3-^fjb 

^710 4Agffn. 7x7 710 21:^ sr^ 

^^bbTv^wnii. nfi^^^n 0 4^mf-r 
&<> mB&<DJtm 1 r:*v>Th JtiBcD^a^^^^n 0 

2, l 0 3*»»sc4:K:ckD, SEjftT 1 — ^;i/*m^T 

«'h«*i»ii(ttT«icE^* h^om**aoirr*«B 

tt. oo>KBcD)BIIBrt-C*OBIB**fe#o 

h;i/^*JngCb^VNj:d<«fiE^tLT^-5o 
[o 0 2 2] 0 4^ta N ^»fl§*s*i 

feM©^T-7;^^gSWl:«l;Tl^^ 

fcifrWtffi V*CD«fe^ 6=ffiM« fe S frHffl^ 

Tn «*a«E»3E«3&«l»»!©a-67c/3CD»lB^ 

aaKaftHffiaaw5afc«Beu ^7112^ 
<h*5 1 mmv> o %tc/ 3 <Dmm, »s«cD«*«[*fctt 

[00 2 3] ^-T, ^IS^S^-^^li^^CD^klo 
lr>TKW«. 7r ; y710 5C^t, «EE^* 
«FiKRFBS«J¥fc:«tO*»So b;i/j*RWfBfc 
(±^^ hil/fflAftff'SWFBSSU 21M(3!)lE^h 

Tx H 6 ©Sfc:*"rSi»a;t: H6K:*5i^ 

^ hwfesv ia>ttiimBttuffi«ES3e*^&v 
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5£<E£$£l¥b;fcfc©T'il$iV (Ha^^ h;i/T-fe-5V2 
[0 0 2 4] EF E gC~EP E gFC0^-'6[5l«(cmflE-<^ b 

*»e»nfc2^<DmjE^ h^^^As^t^S'h 

(00251 -S, Xr-y71 0 6Ci5V>T, 2^1 

* h^nm^mifi'msL^ h scorns, ^u©^^ *> 
h;i/fif^KfHtcB9iHi©pwMtij t)&frf%T-mnztitz : & 

1 0 8lC^jtS„ £fc N 7x^710 6T-l^i^f 

-S\ -^®©f3lifc^ h;Ht^^k:fu(5jfflPWMt!]t)ii 
k «t »> , am^-p h fr&tmm<oiia» mm temp_j8 

£M£rU Xf771 0 8 fc^-f S. 7r-y71 0 8 

m±(om^, 7r2/7io9t:^Tts„ -75, msf^ 

8i©«-&; ^f771 1 llCigfrrSo 7r-v710 9 

[0 0 2 6]17a^f-y71 0 9 ©St@54SlC:fc V>T 
fflV&tlS&gl^— 7>1£^U @8tt7r'y71 1 
l©SgMJl(C*Jlr'>TfliU?>tl3gE&7 i — 7;i/2S^ 40 

wantzWK^? tfr&tmrsvmntsm (temp_ 

a, TEMP_/?) £SfflmfftS5£<I#ffi^*>*U §41 
©mffg5ag©£&*fir?o 07t^r£g|ir 
— 7fr 1 ©EH3 A©if -&tfct. ^rv7108 fC&WT 

zmm&fian&mT e mp_« sang bT unmEEtsse 

^j&Tr-TVH ©EI!8A©i§£\ ^r-y71 so 



14 

b ji>ft8mm<otian&m temp _/? sang lt 

h A4$Ml«IIB<DAdVIS*T E M P_/S ^ftlW bT Vfflm 
ffiiS^Bi: b, W*amEiS5£<gCg| UTttX&£frt>& 

^tf^sst^ h^ffiftt* b;i/p75©^ ^s©u*a 
_atmm.^ h^nmm<DtmmmTEMP_j3t 

[0 0 2 7] mmt, ms\z7r,?$£&iT-7)V2imiR 

£ftfe*§-£\ EPIAt-li> * 5^:71 0 8tC*JC->T43J^ 
£ftfcJg:JMg^[B#FBj^}if©ilJEE-'^ h;i/#t&fgc-^ bfr 

Sfcv yr^20MMK(Dm^, ^T7710 8 

b-ttt^§frt>'5;v>o ^81^-^260^?^ 
^T'y71 0 8k:*j^-r*!l^nfcM/h^K 

m&cDwmn&.ig5£mitvmw.Kiss£mk: b. wiaaa 
^<itc is bx \±$m*nt> 3&v->. 
[0028] ^©ia^ffiwmffiia^M©^^ 

IrV ^$nfc&*gCDS£E|g«M<£IZF^Atc*5WSSfb 
^^<Si:bT^p Ur-v71 19) U PWMillt) 

<l«^*ff3c:i:fc«fct), tti7j^n5 2offlfiffi^ 
[0 0 2 9] I9& ±IB©J;d»Cii^mBE^®9t 

^a5 9t:t5^^T^$^T9B5©s^imffi^^li:, & 

(a) SiPH^&©^i:&fflmffi^<i. (b) ^J&iu 

<DWK^t> n ( c ) g'MS3£B$ rs, ( d ) mm<z> 
umsou&ms ( e > ^^©sbe^^ h ( f ) g 
'J^^b#fj, srf (e) ^^©m^Hitb7j*abT 

[0 0 3 0] SE*fflPWM-f >-»t-^»Bfcfev^ hu 
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t- &-rm^stfeHlT-#>&^ ^ ^ -5 f^s* ^„ m 9 ctsv% 

[0 0 3 1] ^^SC^Hffi^ti^^CD^-grCo 
1 1 2t*JV\T. mflE^ h^^.^*«©tJ:t)^c 

s. ts&m-b* vmmEEWzm tmt- b & * ©T-st;* *u 
fussed h^T-fesvacD^mr^ttvffimff^fii^ 

c?tl.£o 30 

[0 0 3 2] mmiz, KF^C~EF^FCD®^t:-P^T4) 

©g/j^ts^^^x^ * ?iz&^-zm'b&%.mm to. 

-&s * 5^:71 1 9C^ff bT^SCDStSmBEI^{S€: 

«.t©^&, 7T77i 1 4(Dizmjsam^^y\zmf 

[00 3 3] mff^^ Wl4$^B#F E a#&'Js§8^B#F t a<fc •? 

7T771 14£*5Wt, -*B©aHR"** h*fttt 
B#F^i:H5lfil©PWMWt)^-eAD^^nfc«^^ 

F^CD»D^E^TEMP_a^MiSfU 7ry7115t 
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tiyiH]© p wmsj *> sLfrT-mnztitzmgL^* 
h jv&mmm t z> z. 1 1 & *> , (ns^* h 

.^F^»llDg^TEMP_>(?$SSfU 7T7711 

[0 0 3 4] i ettsv^^s^-^i/S* 

fflV^^SIiaASfft>*K 7f771 1 8fc::fc^TgS& 
5 1 — 7 _ ;i'4S:fflVNfc^jaLS4 s fft)tv5o 11 1 
t-7^/34^U 01 2ttgj^— 7>4&jjsbT^ 

^f^7i 1 6 h^^-^n i 8 (omnwMiz^ 

F^<Z»iQPiiSm (TEMP a, TEMP 0) L&mW. 

ijm&mwm>b®5Z.&ir3i-*±T<$> s .011 iz^-rgm 

^— ^3©EF^A^&CB: N 7f'y71 15t:*5V^ 
*fj^^nfcg/J-.g^^F^*^«©m,E^^ h;u^gc^^ 

^fflt^®^^ h;^^F^©iO^«TEMP_a 

f b^^F^Oin^STEMP^^gbTWffi 

iif^St-^^ h;HS575CDB$, ^r^71 1 6{C*JtNT^gE 
EMP_a£jmt£LTUffimjEE^fi£U ^ftCDWffl 

sm tg^®^ e>{®^<7 b jv&smmvfiaw&m tem 

P_jff*M^LTWffim£E^<ai:U Vffi^E^gfS 
Kill LTitg&k&ft fc>^V^o 

[0 0 3 6] -75. MSf^tlfcmff^^ YJVftlfcmSCD 
^-^4CDEF^A©J^-{Cli, 7f-v71 15^C^3V^ 

m^L^ tJWfrCrtfa 7f-y71 1 8 \ZH\,\Tm& 
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^ bJMP£&'<* hJlstt&gl^ h)mJ5(Dm, 

&mt u naE6D'v««EEfl&««ft wfiSEas^fih 
[0037] &l±<d&oiz^ izmAiz&tt z&mvnEE 

SSrbORS«SfcbT«Sp Ur'y7119) U PW 
M3»UTPWMl!ia*«!!a*»T-rSo ±Ea>aaftJ0« 

at-** bjvtmm^ < hfcg>hs^p$ 

[0 0 3 8] ±8HO)cfc-5k:®*«EEa£«lffl9fc:*v^TJ»: 
ff2«£B 1 3 tCTjVTo il3lt (a) mmE.M$Lm^ 

tGmwBBoem* (b) ^bucd«e^^ ij/k 
(c) •jmscmhil (d) ^iftBu6Dm«tftm«9gx 

(e) tm&OWEL'** (f ) g/JxH^WfHs X 

■eWVlotE^ h>i4mM#S/J4emBj|« 

[0 0 3 9] l^ot, *SSCDJgffil©PWM-Y Wt 

*;waffc®»ai»ttft'j>ft < t * 2 sMBteuta*., see 

7tDWr>^«M 40 

[004 0] CftMMHBtt 2 » mz^ *ftW\Z&Zfm 
(Dmi& 2 ©PWM-Y >;s— *§|g<z>$?£ bV%^flfc©JKffi 



ff2812<DPWM>f »*— *Mn& S5d£mEE£^«tbT 

^3t, C0PWM^.WM 3C7)§ffltI^tlSm 
***Uir*«»-b>*l 3. 14, 15h. PWM>f 

[0 04 1] m^!H2 ^IwjScdHSScd^JB 1 fcfiD« 

«ftt* P WMfU S j2w^(C £ X) &H«ffiRSffiG>»5££ 

K> Xfy71 0 lfc»tSKH43|*«raT-JB^«EEV 
*tf)EPE3£Sfc£U ^fy71 0 2cDEB£fc«5£jaL31 
T?EHhZ)10DSfc>?)*W«-r*. »*«EV*C!>KBj& s 
asfbbTMfcifr&fcifcfc, ^>^b*BJd«8** U 

•fe* h b Ur^71 0 3) ; 0 4T-£H^ 

[004 2] SH^SC^nffl^BWSC^ftSW^fcltt^ 
r^72 12-vPrt^o ^^^2 0 5 £:|3V>Tx * 

its ^cDff^2T^^m^>it(Dia©^4 v i^#ffla) 

[004 3] ±ffi©^-f y^->^»«B»M*»/Ma5e» 

^nfe^-r ^^->^WaMrBtt^7^^2 0 6©g/J« 
^PJfl^^^riC*^Tg/Jx|^l«PJfcJt«**V 
*«iSnfe2o©7-f y^vyJWHWBtfiS^k**^ 
»«KBJm±0»^. 7r^72 1 9^ff b3a£CDS 

ffl^E^ii^^F-r^o @m^tifc2^cr)^>r >^^> 

^PJ*sg/J^H^RpBfelT©»&, 7f^72 0 7CDl2tg 
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v 72 0 6-Cg/jNg3£B#ia«fc t) t&l^'f 'yT>m&i 

SPSTT 3 *-f ^>7J*i5tB$Ba&pmsJfiT 

EMP_a£M£rU ^ f 7*2 0 — 

Vffl) ^HtBu[lI©PWMi!l?)ji^T*SnSL^flfc 
>^KfmP^iO^E^TEMP_J?*^U ^T5»7 10 
( 0 0 4 4 ] y 72 0 8®a/hH^H*l£;*7' .y 

?y72 0 9fc*SV^Tttia 1 6Cf 

£JB^fc«lf$ra#^t>*u ^fyr2 l 1 t^Ttt 
@i7 £^ufcgd^-7;t/6 £jB^fc«i?^#^fc> » 

ftSo 01 6fflMr-7^5 fcEl 1 7 Comtek— 7;i/ 
6 bfcSmaiLSfcl&^T. SnS^^y 7T-;&Pf?;*ft 
fc^-Y ^^>7^WfP^0S^ (TEMP_a, TE 

mp_j?) tsfflsffigssfaam^ia. ^ffl©mjEig 

;i/5CDEPJAffl^-tl*. ;^y72 0 8 tfeUTMS 

mm.TEMP_a^uan^Tv^mEE^mt\^ urn 

[0045] Sfc, *»y--:7>5©KHIA«tfi^ * 

f^72 o 8 \zjs^xwfe$ntzm^j^&fm*:ffi(?>i& 

5£(fiA s U1SmEIES^ffi©a©B# (Ell 6©g?&^— 7;u 
5fcfeV»Ttt (U^a-VIB) g^fflh^) s 3S2ECDU 

Jgffifc;* W ^ >^WfMlg« T E M P_J3 £iP 
^i&£frfc>£av 40 

[0046] %&t—7)\s6 &m&zixt=.m&. 

ErJAT-li, 7208 krfcuT^J^ixfcS'J^: 

0 8 fc*V^TW**ilfc«/J>tafla*IB5te8l©WSS** t U 
*S^BES£<I©B£ (.M 1 7©g&^— 7;U6£:fcV>Ttt 

(uffl-vffl) s m«©wffimffiS5gfi 

ftU««EEHse«fcU »8E©W|B«BEM3SfB[*Vffl« so 
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V*. W±©£?CSIB©mJSEaS5£ffi©£l&£fTtv 

S# (7r^72 1 9) U P WMSO t> ii^JQStt^T 
«. C©^g|5!!S*fi : dCIi:C<tD. tB^^tlSSti 
©SEEg5£<fi«'J»5: < h*.^/jN^^KW.±©^W 

So ±!3©«fc-5c. ig^mffi^^p 9 t*jv>TStm^n 
fc^^©s*a^ffi^<gtt^tiimsSj^^&@i 8t 

^-To 0 1 8C^-m^ttEF^IA©^&T*$>S. 0 1 8 

tts (a) gm=fi&m^£&mmj£w&m, (b) & 

«WJ<D«EE^h^s (c) g/JvfS^^s (d) ggt 

WKommatt (u«. v*a) , (e> £&&©see^* 
h)K (f ) «'M&@«Hk (g) mmcommoit) 

[0047] il 8 £33^ ^au©Siffiffi7j^ 
(d) liUfflmffiS^fit*sg'J^tS^KfF^*?S©fe», m 
M£&tbT-#fcV>©fcrttLT. ^»©mtSU17Jtt#ffi 

•v^>7J^I3F E g££ii7jbTV>S. ~©*SS. «S©JB 
12©PWM-f >-K— *^§K;:}3i,\Tfck. EF^A©HM 

hu fi^^EE^^gf!9©m7j-rssfflmE^ffl*ffii^ 

[0 0 4 8] *Bt8r5aW3B*«©»^t:"3V^T 

mat** $z.m%a.&=m&mtt<!>i%&. 015©^ 

2 1 3 0g/jNS^fF^«^^7 i ^7tc*3v>-r> g'jNlg^ 

KI*5SS*i:*S/jNS^^HJ!M±©®^-, ^rv72 19 
-^ff LT^E©&fflmfl£^ffl^«#-rs. 2^>©^ 

>7^^*sg/jN^KfF^T©ti^ 7f^72 1 
4 ©KtlAngtX 5^ >y 7^fft5 o 7r772 1 4 C*5 
^T. EF^A©^. ^f-;72 1 3tr^/J^tS^^<t 

ip^nfcwffl^ff^fii*»pg[-rsc:i:ic:«tt), ^-r 
•y^>^^^iP»i^*TEMP_a45ifU 
•v72 1 5C^Tf5. 7>r'v72 1 3T-^/J>^ 

^B#F^.t ») fc&VOW y^^^^F^VfflmBEIS^ 
fil©^^ ^@© (Vffi-Wffi) ^<atBulsl©PWM 

iOtJii^T-ip^^nfc (vtg-wffl) is^llsspST 

_/J^MffU ^T7 72 1 5t^-TSo 
(0 0 4 9]^r^72 1 SwS/hgsSSF^JSg*^ 
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nmm&m'^is^mvut<DWr£. x^vrz i 6^ 

t-7)V7 *m^fzmw%m&nt>ti, xf^72 i 8 
£;£^t n 02 oizTjk^tz^^—yjvs^m^r^mn 
ymfrfftitiZo mi 2a>$a&T— yj^7 tm2 

^^Jpwarnfc^-f v*>4rffl&mMt£S& (te 10 
MP_a, TEMP 0) 2:«atEB«I^l^ 

[00 5 0] m«H 1 9 CD^Jft^-^l/ 7 ©EBB AT 
fck 1 5 fc«lr^T««**lfc»/|\|a«l*IB* 

fl^X -f >4^**»IHiD»IS»T EMP a £ JoJ¥ 

LtWtBtEIKlkU Sift©V«^H3£ffiic:x>f 
* > ^^K^F BiniHSX TEMP a &*PS b T V*§ 

/j^^^F^*^cD^e^vffimffi^<i©^ (0 1 9 

O^&t 1 — ;7>7£:fc<,vrte (Vffl-Wffl) SSgffih^ 
^^TEMP^^D^UTUffimBE^^l^U m 

m&mMmtzx-t ^^>^^»rijpj«8*temp_ 

/? bT WffiUJEE^ii £ T * o 
[OO51]02O <Z)£&^— 8 0KSAT*tt N X 30 
5^:72 1 5fc:*v>T««*nfc«/J\|ft^Kflffl*8t<J!>» 

Vffl«EER««*J«l»UTUffi«EH5e«fcU SISE© 
VffimEEK^fl^^ Wffi«EEI&£ttftflM[ bT V*gfIEE 

1 5^a^Tfl^^n^/J>^B$P^?SO^M^V 

mnj£w&m<Dm (02 o©t»f- ^oustc^-ck* 

#*Xfc»£ES*ffl*SEiaiAJC*5»S«f UV^R^fflfc bT 
ttfy72 1 9) £*u PWMtllD^jzasli^ 
T-T^o KIHBfl>&EHIFfc*$l,vc4K ±I2<Z>EP E aA<7) 

?ntPWM«Htt»7tS. ClOcfcd^^^SQS^ct 



[0 0 5 2] JJBOcfcolc. ^©^8g2fcr*5ttSJg^ 
S£ES»SP9T-»UiSnfc^^a)*«a£Ei8^fiii:tft 
a«SE8HB*£H2 l£^rfo 02 1^ KHAiCfett 

(a) 3tm=Afnm^ t. &mmEEia&m. (t>) « 

mtXDM&^l? h /K ( c ) fi/J vHKNHBk ( d ) . £ft 

»©w«a* (m.v*) . (e) ga^©«EE^ 
h;K (f ) m'womm. (&) *«ttaroKtti* 

ql^h^oTlN^o L^ot, *te(Wg!B2<Z>PWM 

[0 0 5 3] 02 2tt**qaic{fiSWISCD»$JB2©PW 
M-f >^^~^^CDffe(7)lpIgS^^^t-> r o ^0T-& 
£0 02 21^^9^ ^©PWM^fWW^it: 
P WM^f >;t-^ 3©SSiiii:^naiS^ait 
31St>1f4^ PWM^>M~*3<£>V*ghWfflKr 

^iM^aitsist^H, i5^gite>n 

01 4Kl^bfe^SSCDff^2cr)PWM-rw^^ 
§MfcH«T&3. 02 2^tPWM>f>;W^i 

©«J5E ic*v^t s5aa>*fiscDBfis 1 jpmm&Mm 2 

AM * it * S c i: *5qj ie ft ^ Q 
[0 0 5 4] O0Ka>^3>%K:H «»qBK:M«fENi 

(co^Ti®^#fl3t^^t5o B2 3tt*$MJ§fc: 
««l«fi©»JB3©PWM>f >^^— ^«K<OIpIB«jsE* 
^T^n^^ET-feSo 02 3(c^-Tcfc-5iCx ftSSc^B 
«3©PWM-fWW8ltt, aifflS£««« 1 8 fc. 

s«E^ss«brmaoiBa«EE*mA-rs»«E» i 

7£, (SEEK»lslBfc3a»K«|p|H*Wl)Sl**X-f «y 
f>y«?16k, PWM>f>;W30AAlSi:b 
TC0=r>^>itl 9h. EfiiS2ffcSEfflS»fi|t: 
P WM>f Wt- * 3 il N P WM>T 

4^ ^©pwM-f >^^—^ 3 ^i^a?®iffl]-rs^i6*j® 

351 2i:^0Sbr^^o 

[00 5 5] ^SE©ff$Sg 3 fc|9i£C!>S6Slfi6DJKffl 1 
^CD?gl^y:s PWM^>/^-^3CQA^m^©«fiET* 

Ts UTCD^®ff^3©ift0^k:*5i>rtt. m&comm 
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fgffigffi[e]*S4:bTlW£U ^>:r>+M 90DmJE^P 

>rm* 1 6 ^BK*t^cD^&. BiSESttSJSIalSSfc b 
fgJEE^#^£lfc^T{£^mH£PWM>f > 

[0 0 5 6] PWM-f W<- * 30>ffi*WE#/h«*t>» 

zzt&mz&^t^ pwM>f>A-^3^iE 

£ bTx P WM>f 3 ©ISiE^fi < io 

fcWSSrC&^o ^D, PWM-fWW30ffi*iE 
^ PWM-f >^-^3(Z)A^m£Ei:&^-r v*>#m 

]Sa>«/|xH^l*HIWTK:3&s»'&, PWM-fwt— *3 

<z>^s*E&fi < -r * s t «c * b . ms.^ y Msm* 

^-fy«R^ftBBtt**Ts PWM^f> 

So 

[0 0 5 7] 0OK<Z)J&»4 > *SBffl«fc£§S|»S 
GDJF2JB4CDPWM-Y b^^8E©fl£jg 
fco^TEH£#RSb^^»iy§T*. B2 4tt**Wfc 
«**0lS©JB!B4flDPWM>f W*— **«G>[slttl««ft 

»4©PWM-f>^-«IB, MB&ttrai8£* 

^i?16t PWM>f>A- *3cDA*«®hb 
T<93>ir>tf 1 9£, =fflf|??2T-&*Hffl«iWSlc: 
BfS0«*SftJStS PWM>f >^-^ 3 i:, dCDPW 

>it4h, PWM-f >;W3tnmnBHH 
SB1 2fc£ft«bT^* 0 fc*>\ 7>f^>^l 
6. =3>^>1t 1 9 N VJ*— K 2 0 s =3>^>1t2 40 
1. Xify^ h;u2 2CJ;DPWM^f wt— ^3-\cd 
A±»[3SST*$>^#JE[H]5&2 3#«J5ESftTOS» 

[0058] «^S4 tmrnomm i "pmmamm 

3 k©«fiE6Dill>tt x PWM-f W*— * 3G>A2r»SS 
fc^t, ttT©liafi©JKl!84CDKfflt:i3t^Tttx 

i svmt^iii 3 n b«iE^H c«teR **r 

©^JB4©«ffik:*5ir>T. *1\ #BEEttS2 3<z>ttf|sfc: 
^TB2 4ftffl^tWBT6. ^^fyf>^16 so 
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*Wl/2 2. 7>f^>^16, MSSS17. 

i 8 <Dm&-cmm&$ttu yr* ^22 
tfSSdns. *tc. *>r v^trmfr 1 6 

ttttTSfc. ES5S17, U7*r>^2 

2. ^-f F 2 (K =3>^>tM 9, 7. £ 

asm® 1 8(Dm&T-m$ifrm*i, u mi, 2 2 

6 S*>WW: Wisnftx^-i: 
^]R?1 8€D*>JBB/*^»B*«b***^fc^ "3 

^#BElHjg&2 3flDffi*«BE#PWM-f ^3©a«l 

[0 0 5 9] PWM-f ^3©Ul*«EEAS/h*M 
**B©«ff^b;i4*IWB* s «'J««l»BJ:!)* 

m*«EE*/.h* < boo, «e^* h)mtmm&m< 

t^ft^Ut, PWM-f WW 3^x**nsta 
«ff&pj«-r* IP%* PWM^>M 
— * 3 0>tB^mffi«PWM-r * 3(DX±imj££& 

ZUlK»B^«a)«/J««BttTC3fcS»&. PW 

m>t wt— * 3 ©m»^ 4 wsrrs mjE 

^ h/H«R»B**{b**SCt«<x PWM^f>M 
— ^3c©UJ*«ffi*»JW-rSCfc*S"CSS. bfctfo 

*'J«*ttBeiTfc:«JSat&K:, #JEI3S&2 3cD*-f y 
;i/|±4>&< fcfcR'ha^teBJJU:©*^* h;i4*KW 

[0 0 6 0] *9BHMCffift PWM-f >M-*3gH£:fctt 
[0 0 6 1] 
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PWM^ >A-*^©£:fct>Tfc*. PWM-f W*-*<Z) 
$5® t> $ fn]± £ # Z 

[0 0 6 2] ^BJlc^&PWM-f io 

tt* PWM-r>/^--^©©JfflJMI^$:-^^*>oom7^ 

[0 1 ] ^mn\z^mm<Dmm lopwM-f wt— * 
[02] *§m<D?v*M4 >^—*mmxz&vz>'gm^ 

[03] ^B^CDPWM-Y >^~-*mm\Z&l')'2>mm& 
[04] ^HJ{C^^^C0^1CDPWM^>/^^ 

[0 5] *^K:^^||SS^^l(DPWM-r >^-* 
[06] *§£W\z%kZ>mB&<z>Bmi<D? 1 WM<i 

[07] *§&nn\zmz>mm<DBmi(DFWMj ws— * 

[08] *«WIC«^*StS©}BffllOPWM-f ^ 
[09] ^^^S^SSCDJgSiKOPWM-f * 
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[010] *:^tc^s|®s©^l(Z)PWM^ 

[0ii] *&wtz&z>m&<Dmmi<DPWM4 
*mw\z&\,^-cm^z>'£8kT—7')v3 ^t@t^5o 

[012] *:^ic^^^SS<3D^lc?)PWM-r >;t- 

[013] ^ftBntz&zmmwmmicDPWMj 

[014] *:^^^HSE<D^/B2(3!>PWM^ 
^^®^*5^^lg]gS«fiE^^-r> r n^0r^^o 
[015] *«WtfiR^||«S®JB®2CDPWM-f 

So 

[016] **Wt:«S*tt©»JB2©PWM-f W*— 
[01 7] ^^f^^^ffiCD^SI2<Z)PWM>r WV- 

[018] *mwtzmz>mm<Dffim2<DPvjM<i 
*mm\z&v%^mh^mk<Dm&.^ bjutmmm 

[019] *#8W^«*HaS©JKJB2 6DPWM-f 
[02 0] *^^^)^J£CDff^2CDPWM-r 
[02 1] **Wfc:««*Mfi©«jB2fl!)PWM-f 

* titbit * £ san^ma^* hfrtmmb 

[02 2] &&BMiz%zmm<DBm2<DP 1 WM<<( 

[02 3] tt&Baizmzm&cDffimzwpwM-i 
[024] *&BR\zmzmmcDMm4<DPVfM4 

[flF^CDSMIi] 

1 fiStS® 

2 zEffi^^f 

3 PWM>fWW 

4 ««Hr>-tf- 

6 nm&th^ (7tD^/f^^^;^is) 

7 jt^miE^g® 

8 =nm=M& 
1 1 jt^gp 

13 mm^>v 

14 m^-tr>it 

15 
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V20.1.0) 
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[04] 



I 
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t r 


103 
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112 









I r 


110 
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in 
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[05] 




[07] 



? KM 
















UtSKStl+TEMP.o 








UffiR£tI+TEMP^ 


v*a»sta+7HMP 0 






U?8RX«+TEMP_a+TEMP 0 


Vl§R£tt+TEMP_* 




KfSlB 






vtaasa+TCMP <> 








VftjR2?tt +TEMP. & 




**.«»ss* 


Ut8»S0+TEMP_/? 






glide 






VffiB«E«+TEMP_« 








V»»5?lt+TFMP it 


Wffl»S?»+TEMP a 






VttRgtt+TEMPq+TEMP/l 


WfcRStt+TEMP £ 


BHD 














wsa^a+TEMp * 








V*8BH£M+TEMP_j9 


WfcfiEtt+TEMP.a+TEMP 0 


EWE 
















W*iK5ir&+TEMP a 


9ft. AftH£ 


utaajgtt+TEMP.* 




WfflKStt+TEMP.«^TEMP_i8 


BffflF 




UfilKStt+TEMP <* 








UfcRStt+TEMP_* 




wia»sa+TEMp_^ 




UfBBXtl+TEMP * -f-TEMP 




WgS£S+TEMPj? 
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[08] 



en 










wtaa&n 


KHA 


*a**i^a>* 








Oa^M^D* 
















SOB 


*a**f-jwi>* 








«a*$K*w>* 










— wteggMf 






KfBC 
















'. — "reaan 










I BHD 










aa^wuD* 


















*a**KAtf>* 


















_ VMS* 








»ax*hjw»* 














via as ii 
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[010] 



KfB! 


























BCQC 




















EWE 










KPnlF 











[011] 



era 


&&&& 












inn*. 














W»»5?*t-TEUP a 




U*8»fftt+TEMP a 




... mS»Stt-TEMP/» 


EWB 
















w»»S?*-t™p it 






Vffi&fffl+TEMP « 


Wffiggtt-TEMP B 


KWC 






VlSW^tt+TFMP » 






U«»ff«I-TFMP it 








Uffl»^tt-TEMP B 


V*»S?«+TEMP « 












Wfi»gtt+TEMP « 




UfflSfftt-TEMP iJ 








ufeBff ff-TEMP * 




Wl8»^tt+"TEMP « 


KWE 














. YffiaSH-TEMP 8 








VfiKSffl-TEMP f 


HfiilSa+TEMP « 


KWF 




UtBl?^tt + TtMP a 










Vffl»ff«-TEMP A 






UffiSg»+TEMP a 


Vtt»g«-TEMP * 
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[012] 

























































ummt 








\mssa, 


2ISJC 






— wtaiffrtt 




















KHD 








ysKgtt 


JUG>A 








*«L 








KWE 






















"gaga 




KWF 
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g«A 
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